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Purpose: This study investigated changes in the deep venous system and the development of 
the postthrombotic syndrome (PTS) after an episode of acute deep vein thrombosis 
(DVT). 
Methods: Seventy-eight patients (41 male patients, 37 female patients) with acute DVT in 
83 legs (31 right, 42 left, five bilateral) underwent annual follow-up examinations for 1 to 
6 years (median, 3 years) for symptoms and signs of the PTS. A venous duplex scan was 
performed at each visit to detect obstruction and reflux in the veins, both of which may 
contribute to the development ofthe PTS. DVT was primal, in 69 limbs and recurrent in 
14 limbs. 
Results: When last examined 49 limbs were free of symptoms, and 34 had the PTS (23 
edema only, 11 hyperpigmentation). Only two patients had ulcers during the follow-up 
period; both patients had the ulcers in areas of hyperpigmentation in limbs with recurrent 
DVT. The extent of disease was similar in limbs with the PTS (79% multisegment, 18% 
single segment) and those without he PTS (69% multisegment, 12% single segment). In 
limbs with the PTS the deep veins were normal in only one (3%), six (18%) showed reflux 
only, five (15%) obstruction only, and 22 had features of both obstruction and reflux 
(65%). In limbs without he PTS the deep veins showed no abnormality in nine (18%), 
reflux only in 17 (35%), obstruction only in six (12%), and reflux with obstruction i 17 
(35%). In the 11 limbs with hyperpigmentation ni e had obstruction a d reflux noted, one 
had obstruction only, and one had reflux alone. 
Conclusions: After an episode of acute DVT 12% of the limbs returned to normal by duplex 
criteria. Although only 13% developed skin complications, 41% had features of the PTS. 
Limbs with the PTS had more than three times the odds of having combined reflux and 
obstruction than did limbs without the PTS (odds ratio - 3.5, 0.95 confidence inter- 
vals = 1.4, 8.6). Continued study of these patients will determine the course of those limbs 
with venous abnormalities that have not yet developed symptoms and signs of the PTS. 
(J VASC SURG 1995;21:307-13.) 
The postthrombotic syndrome (PTS) affects 
most patients who have an acute deep vein throm- 
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bosis (DVT). 1~3 Two possible mechanisms may 
account for the development ofsymptoms: persistent 
obstruction to outflow from residual organized 
thrombus within the vein and valvular insufficiency, 
which allows reflux of  blood and prevents efficient 
function of the muscle pump2 Reflux of blood 
caused by valvular damage is considered to be the 
major cause of the PTS, whereas venous obstruction 
is largely implicated in the cause of  venous claudica- 
tion, which is exceedingly uncommon, s 
Until recently assessment of  chronic venous 
insufficiency required a combination of indirect 
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Table I. Risk factors associated with DVT 
in the 78 study patients 
Risk factor No. of patients 
Prolonged bedrest ( > 1 week) 30 
Recent surgical procedure ( < 1 month) 27 
Leg trauma 21 
Malignancy 17 
Previous DVT 14 
Family history of DVT 8 
Previous pulmonary embolus 4 
Cardiac failure 4 
Recent prolonged travel 3 
Table II. Number of limbs followed to 
each time interval related to the presence 
of symptoms 
Maximum follow-up No. of legs  Symptomatic 
(yr.) (n) (n) (%) 
1 23 10 (43) 
2 13 3 (23) 
3 20 ~l (SS) 
4 16 5 (38) 
5 5 2 (40) 
6 6 3 (50) 
physiologic tests and venography to document the 
level and nature of the venous abnormalities contrib- 
uting to the clinical condition. The availability of 
duplex sonography offers an opportunity to acquire 
both anatomic and physiologic information with 
gray scale imaging and pulsed Doppler waveform 
analysis. 4 
Duplex sonography is becoming the method of 
choice for the diagnosis of acute DVT, and its nonin- 
vasive nature makes it the ideal modality for repeated 
studies over time. This study investigates changes in 
the deep venous ystem and the development of the 
PTS after an episode of acute DVT in the leg. 
MATERIAL  AND METHODS 
Patients diagnosed as having acute DVT by the 
Vascular Diagnostic Service at the University of 
Washington Medical Center since 1986 were actively 
recruited for a follow-up study that was approved by 
the Human Subjects Committee at the University of 
Washington. The patients were referred from differ- 
ent physicians throughout the hospital, and their 
treatment remained the responsibility of this physi- 
cian or the patient's own primary care physician. 
Recruitment for the study excluded anyone who was 
unable to attend for regular follow-up examinations 
because of illness, infirmity, or residence too far from 
Seattle. Informed written consent was obtained from 
each patient for the study protocol, which required 
regular assessments during the first year after the 
initial diagnostic scan and annually thereafter. At 
each visit an experienced vascular technologist com- 
pleted a clinical questionnaire, the answers to which 
were corroborated by a physician in doubtful cases. 
The physician then examined the patients for the 
presence of edema, brawny induration and fixed 
hemosiderosis in the gaiter area above the medial 
malleolus (hyperpigmentation), and ulceration. The 
presence or absence of these signs was recorded on 
the study proforma. The technologist then per- 
formed a lower extremity venous duplex scan with 
the patient in 10 to 15 degrees of anti-Trendelenburg 
tilt as previously described. 6 The iliac veins, the 
common, superficial, and deep femoral veins, and the 
tibial veins were examined with the patient in the 
supine position, and the popliteal vein was examined 
with the patient in the prone position. 
The presence of thrombus in the veins of the leg 
was determined by examining in a systematic fashion 
and scanning along the whole length of each vein. 
This procedure was done with a B-mode image in the 
longitudinal nd transverse planes and a 5 MHz linear 
array scanhead. Residual thrombus was either di- 
rectly visualized, partly or completely filling the vein 
lumen, or was indirectly detected by partial or total 
inability to compress the lumen of the underlying 
vein with scanhead pressure. In the longitudinal 
plane and with the sample volume ofa 5 MHz pulsed 
Doppler center stream, the presence of flow and its 
character with respect to phasicity with respiration 
and augmentation f flow with distal compression 
and the release of proximal compression were used as 
adjuncts in the search for residual venous narrowing 
or occlusion. 
Reflux assessment used a 5 MHz pulsed Doppler 
placed center stream at a 60-degree angle to the 
direction of flow. Reflux in the common and 
profunda femoral veins and the proximal superficial 
vein was assessed by asking the patient o perform a
Valsalva maneuver. In the mid and distal superficial 
femoral vein, proximal and distal popliteal vein, and 
proximal, mid, and distal tibial veins, reflux was 
assessed with compression over proximal muscle 
groups. Reversed flow lasting longer than 2 seconds 
was required for the diagnosis of reflux at each site. 
In addition, after its routine introduction in 1989 
standing reflux was assessed in the common femoral 
vein, superficial femoral vein, popliteal vein, and 
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tibial veins by the classic technique reviewed by 
van-Bemmelen. 4 Images of the anterior tibial veins 
were not routinely obtained, and in the early years of 
the study the peroneal veins were not regularly 
identified. Follow-up data for this study refer only to 
the affected l~mbs. 
Data were stored on a database in a microcom- 
puter with the SPSS entry program (SPSS, Inc., 
Chicago, Ill.). The data were entered by the exam- 
ining technologist (R. A. M.). 
For the purpose of this study we identified from 
the database patients who had undergone follow-up 
examinations for 1 year or more after the initial 
diagnosis of DVT. The results of their initial scan and 
final annual scan, which were performed within _+_ 2 
months of the exact date of annual follow-up 
examination, and clinical status at this final visit were 
included in the analysis. The clinical features consis- 
tent with the PTS were swelling, hyperpigmentation, 
and ulceration. Each named vein had either no sign 
of luminal thrombm (no obstruction) or signs of 
partial or total residual occlusion (obstruction). In 
addition, each segment either did or did not have 
demonstrable r flux. 
As many as possible of the patients were con- 
tacted by telephone to question them about heir use 
of graduated support stockings. The questionnaire 
required each person to state whether he or she was 
currently using support stockings, whether the stock- 
ings were prescribed by the physician, and the brand 
worn. For nonusers it was ascertained whether they 
had used elastic support in the past and the reason for 
discontinuing its use. 
Recruitment for the study was continuous, o the 
duration of the follow-up period was not uniform. 
The analysis is descriptive, and the posterior prob- 
ability of occurrence of PTS in relation to obstruction 
and reflux is presented as the odds ratio with 95% 
confidence intervals (CI). 
RESULTS 
Seventy-eight patients were identified by the 
search criteria; acute DVT was found in 83 legs. The 
patients included 41 male patients and 37 female 
patients with ages ranging from 11 to 82 years (mean 
50 years). Risk factors for DVT among this patient 
sample have been tabulated (Table I). The predomi- 
nant association with prolonged bedrest ( > 1 week), 
recent surgical procedure or leg trauma, previous 
thromboembolic disease, and malignancy was as 
would be expected. 
Acute DVT affected the right leg alone in 31 
patients, the left leg only in 42 patients, and was 
Table III. Initial extent of the thrombus 





Iliac 2 0 
Femoral 6 3 
Popliteal 3 1 
Tibial 3 0 
Multisegment 
Iliofemoral 6 4 
Iliofemoropopliteal 6 2 
Iliofemoropopliteal-tibial 2 3 
Femoropopliteal 7 10 
Femoropopliteal-tibial 12 7 
Popliteal-tibial 2 4 
bilateral in five patients. The follow-up period was 
from 1 to 6 years (median 3 years) (Table ii). 
Features of the PTS were present in 34 (41%) of 
the limbs at the time of last follow-up examination, 
and 49 (59%) limbs were asymptomatic (Table II). 
Of the legs with PTS 23 (68%) had edema only, and 
11 (32%) limbs had hyperpigmentation. The PTS 
was noted in 28 (41%) of 69 limbs for which no 
occurrence of DVT was noted before the index 
episode and in six (43%) of 14 limbs with a history 
of DVT. Cutaneous ulceration developed inonly two 
limbs during the follow-up period; both cases 
occurred in areas of hyperpigmentation after recur- 
rent DVT was seen. 
The extent of the initial thrombosis and its 
relationship to clinical outcome is recorded in Table 
III. In the asymptomatic group 14 (29%) patients 
had involvement of a single venous egment, and 35 
(71%) patients had involvement of multiple seg- 
ments. For limbs with the PTS four (12%) had single 
segment involvement initially, and 30 (88%) had 
multisegment involvement. 
The duplex abnormalities found at the time of 
final follow-up examination for each of the deep 
venom segments were recorded. The relative propor- 
tions of venous segments with abnormal findings 
related to the clinical findings are given in Table IV. 
The percentage of deep venous segments with 
abnormal findings was greater at every level in limbs 
with features of the PTS than in those legs with no 
evidence of the PTS. Contrary to expectations, 
however, the presence of reflux and obstruction in 
isolation or a combination of these two features did 
not consistently favor the PTS group. 
With each limb taken as a whole the ultrasonog- 
raphy findings have been illustrated in Fig. 1. Nine 
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Table IV. Duplex abnormalities at final follow-up examination i  limbs with mad 
without symptoms 
Asymptomatic legs (n = 49) Postthrombotic legs (n = 34) 
0 R R+O 0 R R+O 
Vem No. % No. % No. % No. % No. % No. % 
Iliac 5 10 5 I5 
Common femoral 3 6 18 37 2 4 0 0 16 47 2 6 
Superficial femoral 7 14 12 24 12 24 7 21 11 32 6 18 
Profunda femoral 0 0 0 0 0 0 3 9 0 0 0 0 
Popliteal 6 12 16 33 8 16 3 9 9 26 15 44 
Posterior tibial #1 1 2 8 16 1 2 1 3 9 26 3 9 
Posterior tibial #2 3 6 5 10 0 0 4 12 8 24 1 3 
O, Residual partial or totally occluding thrombus; R, reflux; R + O, combined obstruction and reflux. 
(18%) limbs were in the asymptomatic group, which 
had no abnormal duplex findings compared with only 
one (3%) in the PTS group, a difference of 15% 
(p < 0.05; .95 CI 3% to 28%). The extent of duplex 
abnormalities was similar for limbs both with and 
without the PTS. In the asymptomatic group six 
(12%) legs had abnormalities confined to a single 
vein compared with six (18%) in the PTS group. 
Similarly 34 (69%) asymptomatic l mbs had abnor- 
malities at more than one level compared with 27 
(79%) legs with multilevel involvement in those 
limbs with the PTS. The proportional differences in 
abnormal findings with respect to reflux and obstruc- 
tion for whole limbs are also shown in Fig. 1. More 
limbs in the asymptomatic group showed some 
degree of reflux alone than did limbs with the PTS 
(35% vs 18%, difference = i7%, p = 0.09; 0.95 
CI = -1% to 36%). When obstruction without 
reflux is considered the proportions of affected limbs 
in the asymptomatic and PTS groups were similar 
(I2% vs 15%, difference = 3%, p > 0.i0; 0.95 
CI = -18% to 13%). However, when features of 
reflux and obstruction were combined relatively more 
patients with the PTS had both features than did 
those without the PTS (65% vs 35%, differ- 
ence = 30%, p < 0.05; 0.95 CI 9% to 51%). A 
greater than threefold excess tendency was seen for 
the combination of reflux and obstruction to be 
associated with limbs with the PTS when compared 
with limbs without the PTS (odds ratio 3.5, 
p < 0.05; 0.95 CI 1.4, 8.6). 
We used lying reflux assessment in this study to 
ensure that the data set was complete. Standing reflux 
assessment was not available in the early years of the 
study, and some elderly patients and one patient with 
an above-knee amputation found it impossible to 
participate in this test. Nevertheless 43 patients had 
both lying and standing reflux assessment at the time 
of their most recent follow-up examination. This 
as sessment resulted in a total of 215 venous egments 
for comparison; complete agreement between the 
two techniques was seen in 171 (80%). The lying and 
standing reflux techniques concurred in demonstrat- 
ing the presence or absence of reflux in 30 (70%) of 
43 common femoralveins, 35 (81%) of 43 superficial 
femoral veins, 38 (88%) of 43 popliteal veins, and 68 
(79%) of 86 posterior tibial veins. Most of the 
differences between standing and lying reflux assess- 
ment were of anatomic level, so when the limbs were 
considered as a whole the duplex classification was 
unaffected in 38 (88%) of 43. 
In the support stocking survey, of the 78 patients 
originally in the study nine had died, and five had 
withdrawn from the study, leaving no forwarding 
address or telephone number. Of the remaining 64 
patients 60 (94%) were contacted, and four could not 
be traced. Of the 27 patients with the PTS in 28 legs, 
21 (78%) of the patients were currently using 
support stockings, whereas ix (22%) had stopped 
using them because of discomfort or inconvenience. 
Thirty-three patients with 35 asymptomatic legs were 
also questioned; eight (24%) patients were using 
support hose, and seven (21%) had never used 
support stockings. The other 18 (55%) patients had 
stopped using support stockings, either because they 
believed that they veere no longer needed, or because 
their physician stopped recommending their use. 
DISCUSSION 
The PTS affects up to 4% of the population. 7 
Early studies uggested that the outlook for a limb 
was poor after an episode of DVT. An increasing 
prevalence of severe PTS was seen with time. This 
prevalence resulted in cutaneous ulceration in more 
than 80% of the affected limbs after 10 years. 1'2 
However, more recent studies suggest a lower 
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incidence of severe changes, with 25% to 33% of 
affected extremities having no trouble at all, only 
15% to 30% developing hyperpigmentation, a d 3% 
to 5% progressing to ulceration, a'8 These latter 
findings are more in keeping with the outcome in this 
study. It has been suggested that the use of heparin 
may have reduced the incidence of serious long-term 
changes of the PTS, but this suggestion is by no 
means certain, and some studies have reported that 
even with adequate laboratory control of heparin 
anticoagulation, up to 30% of patients will show 
extension of their DVT. 3'9 
The PTS results from two basic mechanisms: 
valvular damage allowing reflux of blood and outflow 
obstruction caused by residual luminal narrowing or 
occlusion from thrombus, m Venous reflux has be- 
come the major focus for surgical therapy in cases 
with recurrent ulceration.Ira 2 Valve repair is success- 
ful in more than 80% of patients, with 60% patients 
being improved or cured 10 ),ears after the proce- 
dure.~2 However, these results included patients with 
primary valvular insufficiency, the repair of which 
carries a higher success rate (73%) than does valve 
repair for the PTS (43%). ~2 
A major difficulty has been to objectively assess 
the severit T of the problem and relate this severity to 
the site of venous changes. Because clinical assess- 
ment is inaccurate, physiological testing by plethys- 
mography and venous pressure after exercise (AVP) 
has been used to indicate which patients may need 
further assessment by venography. Venous outflow 
after thigh cuff occlusion as measured by plethys- 
mography is accurate for acute proximal DVT, but it 
tends to normalize during the chronic phase and 
cannot differentiate between asymptomatic limbs 
and those limbs with hyperpigmentation a d ulcer- 
ation. ~aa4 The measurement of venous outflow is 
performed while the patient is at rest. The patient lies 
supine with the legs elevated, a situation that 
encourages venous return by hydrostatic forces. 
Under these conditions flow through collaterals or 
partly recanalized veins may be sufficient to allow the 
calf volume changes to be normal. When the stress of 
exercise isintroduced the cumbersome equipment for 
volume plethysmography cannot be used, but pho- 
toplethysmography hasbeen used to measure recov- 
ery time to baseline after exercise in a qualitative 
manner. ~s These recovery times correlate well with 
venous pressure recovery time after exercise in the 
same limb.~S However, recovery time cannot be used 
to grade the severity of the PTS. ls'16 
Recently a good correlation has been found 









N R 0 R+O 
Fig. 1. Proportion of limbs demonstrating oabnormal- 
ity (N), reflux alone (JR), obstruction alone (0), and reflux 
with obstruction (R + O) after DVT with respect o 
symptoms. Open bars indicate asymptomatic legs;filled bars 
indicate legs with clinical features of PTS. 
severity of PTS. I6 However, AVP measurements are 
invasive and can be difficult to standardize. As 
Browse 17 has pointed out the results of AVP depend 
on several factors including inflow to the venous 
pump, pump ejection fraction, competence ofvalves 
in the venous pump, the quantity of regurgitation 
through any set of incompetent valves, and the state 
of the outflow tract. So it is difficult to determine 
from pressure measurements alone which factor, 
reflux or obstruction, is the major contributor to 
symptoms and when both are present, which of the 
two is the major determinant of the PTS. To 
demonstrate he level of reflux and obstruction both 
ascending and descending venography have been 
used. Venography will not always clearly demon- 
strate the anatomy of the proximal eg veins after 
injection of contrast media into the foot, and 
descending venography will be unable to demon- 
strate the extent of distal thigh and leg vein reflux in 
the presence of a competent proximal femoral valve) 
Duplex ultrasonography has the advantage of 
being able to visualize the entire venous system of 
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the leg to provide both physiologic and anatomic 
information. In an earlier article that used serial 
duplex assessment after DVT was diagnosed in 21 
patients undergoing follow-up examinations for 3 to 
9 months, Killewich et al. 18 found an association 
between the development of reflux and edema. This 
study used a longer follow-up period in a greater 
number of patients and reported not only reflux in 
recanalized veins but also the presence of residual 
organized thrombus either partially or completely 
obstructing the lumen of the dccp leg vcins. Al- 
though the demonstration of an anatomic obstruc- 
tion to venous outflow does not pari passu relate to 
physiologic outflow obstruction, an inability to 
demonstrate the latter condition may relate to the 
inadequatc methods available to test for physiologic 
outflow obstruction as was demonstrated by Neglen 
and Raju.14 
This study has demonstrated that a combination 
of reflux and residual partial or complete obstruction 
in the major deep veins of the leg is most likely to be 
associated with the development of the PTS. This 
finding may explain some of the failures of venous 
valve reconstruction and may also explain why AVP 
is not normalized in every successful case of valve 
repair.~2 Thus the clinical result may be good, if reflux 
is the major physiological component, even when an 
element of obstruction to outflow is present. How- 
ever, failure to alleviatc symptoms may indicate that 
obstruction to outflow was the major problem. 
Most limbs with the PTS are adequately con- 
trolled with graduated comprcssion stocldngs, and it 
is interesting to note that most of our patients with 
symptoms were compliant with their use at least as far 
as could be ascertained by a telephone questionnaire. 
Without a randomized trial of stockings after an 
episode of DVT and careful observation of patient 
compliance, it is impossible to say whether compres- 
sion hose can prevent development of the postthrom- 
botic changes. As our study shows the patients who 
have no symptoms will often not wear the stockings, 
even though they have been prescribed. 
This study has revealed that obstruction to 
outflow along the main venous channels after DVT 
may be morc common than has been realized, and it 
is the combination of this obstruction and reflux that 
is most likely to bc associated with the PTS. Further 
study of the patients with no symptoms who do or do 
not have these duplex features will help to determine 
their prcdictive value for clinical deterioration. 
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DISCUSSION 
Dr. Seshadri Raju (Jackson, Miss.). The authors have 
clearly established that combined obstruction-reflux is 
the most commonly encountered sequelae of DVT. Till 
now it was generally believed that pure reflux was the 
most common outcome. In an earlier study by Killewich 
from the same laboratory, it was indicated that the vast 
majority of thrombosed segments recanalized, and only 
about 14% of involved segments remained as duly ob- 
structed. This apparent difference may be due to the way 
data were analyzed by segments in the previous publi- 
cation rather than per limb, as in today's article. Also, 
partial obstructions are being recognized in this study, 
whereas they were not in the previous publication. I
would like the authors to elaborate on this point and 
clarify this issue. 
Even though combined obstruction reflux favors the 
development of postthrombotic syndrome, some patients 
did not have it at least within the time frame of your stud),. 
Is this a time-related phenomenon or is it geared to 
differences in the severity of disease? 
It is noted that duplex scanning was used in this study 
predominantly in a qualitative fashion and that quantitative 
data such as valve closure times were not provided. Duplex 
scanning is primarily a morphologic technique. 
We have to look to other techniques such as arm/foot 
pressure differential and APG rather than duplex scanning 
for functional assessment of obstruction and evaluation of 
calf venous pump abnormalities, which may play an 
important role in the evolution of postthrombotic syn- 
drome. 
Finally, some 12% of patients returned to a normal 
venous tree by duplex scanning after DVT. Do the authors 
believe that this finding supports aggressive lytic therapy? 
Dr. Brian F. Johnson. The initial work from the 
middle of the last decade from Lois Killewich did not 
suggest that obstruction was as common as we have found 
in this group. This is possibly related to the technique of 
examination. This particular study was initiated about 7 
years ago and has been a much more intensive look through 
all the segments for evidence of residual venous ob- 
struction. 
The question about whether it is a time-related 
phenomenon is a very interesting one and one that I think 
we should be able to answer as time goes by with this 
particular study. The longitudinal changes were not 
addressed because of the small number of patients at longer 
duration of follow-up period. 
This study has concentrated on the morphologic 
aspects, although we have used some physiological data to 
supplement that, and data from other techniques are very 
important when trying to stratify these particular patients. 
Recent studies have suggested that direct venous pressure 
measurements will be able to do this, but it would be nice 
to try and develop anoninvasive t chnique that would also 
do this successfully. 
The final question was regarding lyric therapy, and I 
think there are not enough data on either lytic therapy or 
anticoagulation alone to suggest whether this would be 
beneficial in preventing the postthrombotic syndrome. 
Dr. Thomas F. O'Donnell (Boston, Mass.). I am a 
little perplexed that a vascular laboratory that has advocated 
objective techniques for defining reflux has used such a 
qualitative method in this survey. Your threshold criterion 
of a 2-second valve closure time as positive is quite 
exclusive. I would question whether you underestimated 
the degree of reflux in the population examined. Because 
your technique was done with a 10- to 15-degree tilt and 
a Valsalva maneuver, could you please comment on how 
you guaranteed uniformity of reflux. The pneumatic 
compression technique apparently was not used. 
Did you correlate the areas involved by acute throm- 
bosis with the areas that subsequently showed reflux or 
obstruction, because Killewich's original study suggested 
that one could develop reflux at a site distal and different 
from where the actual thrombus was visualized? 
Could you discuss your findings in the superficial 
system? Did you assess the status of the saphenous or 
perforating veins as to their competence? 
Dr. Johnson. The subject of standing reflux, which 
was pioneered in Seattle, has come up of course. One 
problem is that standing reflux assessment s arted halfway 
through this particular study, and we would not have had 
a full data set. I have looked back at the 43 patients who had 
both the standing reflux and the supine reflux as described 
here, and the overall agreement is 80% with standing and 
supine reflux, taking all levels together, The correlation 
varies depending on the site of reflux and is best with 
Valsalva in the proximal position than is, as you rightly say, 
the less accurate technique of proximal compression used at 
distal sites. However, when we looked at the limbs as a 
whole, although only 18 out of the 43 had complete 
agreement in the reflux at all levels, only five of the 43 
would have been classified differently. In two of those 
instances there was a direct swap; in one, reflux was found 
where it had not been found and vice versa. So there are 
only three instances out of the 43, or just over 5%, of 
disagreement on a limb base. 
With regard to the site of acute thrombosis, I have not 
addressed that question, but I agree that eyeballing the data 
one could say that reflux will occur at sites apart from where 
the initial thrombosis has occurred. 
Regarding the final question about superficial and deep 
disease, saphenofemoral eflux was present in eight of the 
patients without symptoms and in 10 of those with 
postthrombotic syndrome. So, again the numbers are too 
small to make any definite comments. 
